
U AD-A283 676 / 0 J -9 ?/- -5-4v"t
I IIIhUlII

PROFESSIONAL CONSTRUCTI ON MANAGEMENT(I
FOR THE

UNITED STATES NAVAL CONSTRUCTION FORCEI

DTIC
IELECTE f, BY

AUG 2 6 1994 JAMES JOSEPH CUMINGS

F

I
I
1

fo public d et.*s h d ac pptov.4
dtstributin is unliute&d

I

I A REPORT PRESENTED TO THE GRADUATE COMMITTEE OF THE
DEPARTMENT OF CIVIL ENGINEERING IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER OF ENGINEERING

UNIVERSITY OF FLORIDA

IST4MER 1994

tDC QUALITY INSP 1:) 94-27373

94 8 25 117.8



I
I

PROFESSIONAL CONSTRUCTION MANAGEMENT
FOR THE

UNITED STATES NAVAL CONSTRUCTION FORCEI
I

BY

IJAMES JOSEPH CTM4INGS

Accesion For

"NTIS CRA&I
DOIC TAB El

Jusli~icalion .............. ...........Justisication

By 
- .....

Availability Codes

Avail and I or
Dist Special

A REPORT PRESENTED TO THE GRADUATE CO14ITTEE OF THE
DEPARTMENT OF CIVIL ENGINEERING IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER OF ENGINEERING

UNIVERSITY OF FLORIDA

SUMMER 1994



Table of Contents

CHAPTER I INTRODUCTION .......... ................. 1

1.1 Purpose .............. ... .................. 1
1.2 Background ................ ................. 1
1.3 Organization ............... ................ 2
1.4 operation ................ .................. 4

CHAPTER II PROJECT PLANNING ........... ............. 7

2.1 Strategic Planning ........... ............. 7
2.2 Project Tasking ............ ............... 8
2.3 Estimating ......... ................. 10
2.4 Activity Listing ....... .............. 11
2.5 Activity Duration Estimates ... ......... .. 12
2.6 Scheduling ......... ................. 12

2.6.1 Critical Path Method ... ......... .. 12
2.6.2 Bar Charts ........................... 13
2.6.3 Software Applications .. ........ .. 13
2.6.4 Activity Float .... ............ .. 14
2.6.5 Line of Balance Scheduling Technique 16
2.6.6 Resource Leveling ... .......... 17

CHAPTER III PROJECT EXECUTION ..... ............ 19

3.1 Starting Point ....... ............... .. 19
3.2 Monitoring Tools ....... .............. 19
3.3 Goal Setting ......... ................ 21
3.4 Monitoring Construction ... ........... .. 22
3.5 Updating the Schedule .... ............ .. 25

3.5.1 Level III Update ..... ........... .. 25
3.5.2 Level II Update ... ........... .. 26

3.6 Situation Reports ...... .............. .. 26
3.7 Quality Control ........ ............... .. 27
3.8 Schedule Compression ..... ............ 28
3.9 Forty-Five Day Review .... ............ .. 29
3.10 Project Completion and Turnover ......... .. 30

CHAPTER IV MATERIAL MANAGNIENT .... ............ .. 32

4.1 Identifying Material Requirements ........ .. 32
4.2 Tracking Material Status ... .......... 32

CHAPTER V CONCLUSION ......... ................ 34

APPENDIX A NMCB ORGANIZATION ...... ............ 36

APPENDIX B CONSTRUCTION ACTIVITY SUIe(ARY SHEET . . . . 37
I

APPENDIX C PROJECT PLANNING3 STEPS................... 38



APPENDIX D LEVEL SCHEDULE ............ 40

APPENDIX H LEVEL SCHEDULE .............. 41

APPENDIX F LEVEL I SCHEDULE ....... ............. 42

APPENDIX G LINE OF BALANCE SCHEDULE ... ......... 43

APPENDIX H TWO WEEK PROJECTION ...... ............ 44

APPENDIX I UPDATED LEVEL II SCHEDULE ... ......... 45

APPENDIX J SITUATION REPORT ?EDER ... .......... 46

APPENDIX K BOD CHECKLIST . ............... 47

APPENDIX L REFERENCES ........... ................ 48

.71



CHAPTER I

INTRODUCTION

This paper addresses professional construction management as applied to the

Naval Construction Force, primarily Construction Battalions (The Seabees). Currently

the Navy uses modem construction planning and execution techniques. Civil Engineer

Corps Officers are assigned as construction project managers, however they typically

have little or no training in construction management. This paper is designed to serve

as an aid in construction management to Civil Engineer Corps Officers assigned to

Naval Construction Battalions.

1.2 Backgrund

The Naval Construction Force (NCF) was established during World War II to

provide engineering and construction support of U. S. combat forces. Today the NCF

has multiple missions. The war time support mission and peace time construction are

[ the two primary roles. This paper addresses primarily the peace time construction

mission. In peace time the NCF constructs facilities to support U. S. forces

throughout the world. In this role the NCF maintains construction skills that may be!
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required during war time. The types of construction projects undertaken by the

Seabees are similar to those constructed by private contractors. Projects range from

simple to complex and involve both horizontal and vertical construction.

1.3 Organization

Naval Mobile Construction Battalions (NMCB) are organized into

administrative departments and companies, see Appendix A. The "line" companies

consist of Alfa, Bravo, Charlie, Delta, and Echo companies, and are tasked with the

actual construction of projects. The Company Commanders are assigned as the project

manager for their company's projects. Alfa company provides horizontal construction,

Bravo Company utility support (e.g. electrical, plumbing), and Charlie Company is

assigned vertical construction. Delta and Echo Companies are usually task organized

to deploy as independent details away from the mainbody of the battalion.

1.3.1 Comoany Commander

The Company Commander becomes the "prime" constructor for projects the

Operations Officer has assigned. In this role the Company Commander acts as the

project manager for the company's projects and is responsible for the project from

initial planning to final acceptance by the customer or turnover to the next battalion.

2



U
Therefore, the Company Commander is responsible to properly manage the labor,

materials, tools, and equipment required to construct the project.

1 1.3.2 Company Chief

I
The Company Chief is a senior enlisted man with years of construction

I experience who acts as an assistant Company Commander. The chief assists the

Company Commander in construction, personnel administration, and supervises the

platoon commanders.

1.3.3 Projects Chiefs

The projects chiefs are the platoon commanders and act as the project

IJ superintendent for the platoon's projects. The project chiefs are responsible to the

Company Commander for the timely and efficient construction of all projects.

1 1.3.4 Project Supervisor

I
The project supervisor sometimes referred to as the crew leader, manages

I personnel, material, and equipment while supervising project construction. The project

supervisor leads the planning and estimating effort and ensures safe and professional

construction meeting the requirements of the plans and specifications.

I
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1. 40m'o

Construction battalions are on a fourteen month work cycle consisting of a

homeport period of seven months followed by a seven month deployment. While in

homeport the battalion undergoes training to prepare for the upcoming deployment. In

addition to training, the battalion uses the homeport period to plan the assigned

construction projects. At the end of the homeport period the battalion will deploy to a

forward area and relieve another battalion that is completing its deployment. Once

relieved the on site battalion will return to its homeport for training and planning.

Higher headquarters, usually a brigade or regiment will assign construction projects to

the battalions. Once assigned, the Battalion Operations Officer (S-3) will delegate

authority to the Company Commanders to plan and construct the projects.

The battalions use a prime and sub "contractor" relationship for project

execution. The S-3 assigns a project to the prime company which is composed of

individuals skilled to construct the majority of the project, (e.g., horizontal projects are

assigned to Alfa Company because they posses the equipment operators required to

perform the majority of the work).

In the above example the Alfa Company Commander is assigned as the project

manager and is responsible to the S-3 for professional planning and execution of the

project. Alfa Company in turn may request the S-3 assign Bravo Company as a sub to

4



project. Alfa Company in turn may request the S-3 assign Bravo Company as a sub to

work on any electrical, plumbing, or HVAC related work, or Charlie Company to

provide support for any vertical construction required for the project. However, the

prime company, in this case Alfa, is still responsible to coordinate all phases of the

job, including subs.

The S-3 will act as an arbitrator if there are conflicts between primes and subs.

In this type of organization the Company Commanders are given much of the same

authority as a commercial contractor might assign his project managers. In addition,

the Company Commanders are responsible to the operations officer in the same

manner a cir 'ian project manager would be responsible to the home office.

Higher headquarters will task the battalion based on their capability to perform

work. Because of this, it is imperative the Operations Officer know the battalion's

capability. This becomes even more important during war time. Military engineer

units such as the Navy's Seabees, Army Combat Engineers, and Marine Corps

Engineering Support Battalions must be able to provide the best support possible to

accomplish the mission. Construction support requirements can change very rapidly

during wartime. The Operations Officer must be able to inform higher headquarters

not only of his ability to perform work already assigned but additional tasking as well.

In order to accomplish this, the Company Commanders serving as project managers

must be thoroughly knowledgeable in professional construction management.

5



I
A recent example of the importance of construction units to maximize their

productivity was Operation Desert Storm. Engineer units from all services were tasked

with providing construction support of allied forces. Of particular importance was the

horizontal tasking assigned to improve existing roads and construct additional roads.

i These roads were designated as the main supply routes (MSR's) and were used for

logistical support of combat units. The famous "End Around" maneuver executed by

I allied forces in the liberation of Kuwait depended in part on the engineering units

j timely construction and improvements to the MSR

I6
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F
CHAPTER II

PROJECT PLANNING

I
I 2.1 Strategic Planning

To paraphrase Lou Holtz, the head football coach of Notre Dame, if you

prepare there is no pressure, there is only pressure when you fail to prepare. The

same is true for construction. The importance of planning is often overlooked during a

busy homeport period. It is easy to fall into the trap of thinking that once on

deployment the project will come together on its own.

Scheduling of manpower, material, and equipment is not an easy task and must

be done in advance. Careful planning is required for professional construction

management and it is the responsibility of the Company Commander to ensure the

projects are accurately planned. There will be enough unexpected problems surfacing

on deployment that you don't need to set your project up to fail by poor planning.

r The basic steps to strategic planning and how they apply to the Seabees are as follows

(II
1. Develop a mission - The mission of the Seabees is to provide construction

1 support to U. S. forces. The mission of the line company is to provide the actual

hands on consruction of facilities.

I
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2. Estalish Goads - In order to provide efficient and professional construction

each crew must set challenging intermediate goals which lead to project completion.

The goals should directly correspond to the project schedule.

3. Strhegy - Development of the plan that will allow you to reach your

objective. This is your project schedule which is part of the battalion's Deployment

Execution Plan.

4. Implemenmtnie of the plan - Actual construction.

5. Evalu ad adjust the plan as needed - During construction the Company

Commander must continually evaluate construction progress and make changes as

needed.

2.2 Project Tasking

As mentioned early, the brigade will assign project tasking to construction

battalions. The tasking will identify the projects along with the expected status of

projects when the battalion deploys to the site. The brigade will also assign the

amount of work in place (WIP) the battalion must complete by deployment completion

(i.e., the goal of each project) when the project is turned over to the relieving

battalion. The Brigade will forward the initial tasking message while the battalion is

approaching the end of its current deployment, about two months prior to returning to

homeport. The battalion will receive additional information required to

8
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plan the projects after it returns to homeport. Once in homeport the Company

Commanders will begin planning the construction projects.

Company Commanders must optimize their resources to enable the battalion to

provide the maximum amount of construction support possible. The amount of

construction that can be expected of a company is easily calculated. This manday

capability is calculated as follows:

MC = DL x WD x ME x AF

MC = Total capability of direct labor personnel assigned

DL = Number of direct labor personnel assigned

WD = Number of available workdays iR the deployment

ME = Manday equivalent (1.25 converts a 9 hour workday to an 8 hour manday)

AF = Availability Factor (This factor is used to account for time lost to illness, leave,

or other duties and has historically been around .75 for the mainbody and .8

for detail sites)

The S-3 will calculate the battalion's capability based on the number of direct

labor personnel in each company. The battalion will report its capability to the

brigade who will use the capability information to assign construction projects. The

brigade must have accurate data on battalion capabilities in order to know how much

work it can take on. At the risk of sounding melodramatic, this has significant

importance in war time.

I
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2.3 Estimating

I
Project estimating is one of the most critical phases of construction planning.

5 An accurate estimate is essential to successful project planning. In the homeport

£ planning and training cycle, the Company Commander is saddled with numerous

duties and responsibilities in addition to project planning. Because of this the actual

I estimating will be delegated to the project supervisor, however, the Company

f Commander is still responsible.

The Company Commander will assign a project supervisor and construction

crews for each project assigned to the company. Once the project crews are

determined, the project supervisor will organize and lead a planning and estimating

team. This P & E team must also include personnel from the companies who will act

as subs on the project. The P&E team must ensure all required resources to complete

construction are identified.

j The P & E team will begin planning by reviewing the plans and specifications

1 and will list required resources on the Construction Activity Summary Sheet (CASS)

(2]. The CASS, see Appendix B, ties the resources to the schedule and provides the

project supervisor a tool for monitoring resources. The material estimate, referred to

3 as the material take off (MTO), will list materials and their quantities required for

1
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5construction. This is the first step of the detailed estimate. In developing the estimate

the project supervisor will follow the planning steps shown in Appendix C [3].

2.4 Activity Listing

!
The project supervisor will break the project down into functional parts known

as master activities. The master activities are usually eight to ten general activities

such as site work, under slab utilities, or roofing. The master activities will be further

broken down into at least five construction activities. The construction activities

identify specific tasks to be completed. An example of this break down is shown in

Table 2-1.

Minter Activity Construction Activity

1000 Site Work 1010 Clear and Grub

1000 Site Work 1020 Sub-grade Fill and Compact

1000 Site Work 1030 Building Layout

1000 Site Work 1040 Excavate Footers and Utilities

2000 Under slab Utilities 2010 Excavate Septic Tank & Leach Field

2000 Under slab Utilities 2020 Install Septic Tank & leach Field

2000 Under slab Utilities 2030 Backfill Septic Tank & Leach Field
I

STdMe 2-1 Example of Master and Construction Activities.
Source: U.S. Navy, Seabee Construction Management I, Student Guide

*1
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2.5 Activity Duration Estimates

Once the material take off has been completed to determine quantities, the

activity durations may be estimated. The duration estimates are based on published

estimating guides and experience. The primary guide used in construction battalions

is the Seabee Planner's and Estimator's Handbook, NAVFAC P-405. The P-405

p~ovides estimating data for numerous construction tasks along with other valuable

information to aid in planning. The P405 follows the Construction Specifications

Institute (CSI) Masterformat for divisions of work. In addition to the standard

estimating data the P-405 provides other factors that may effect construction such as

weather, crew experience, site location, and material waste.

2.6 Scheduling

2.6.1 Critical Path Method

Once the project is broken into construction activities and durations have been

determined for these activities, the project supervisor can begin to schedule the project.

The project supervisor will organize the activities into a logical sequence or logic

network. The Seabees use the Critical Path Method (CPM) for scheduling and as a

-j graphical display of activity dependencies. After the CPM is calculated, Gantt charts

or bar charts are used to present the schedule in an easily understood format.

[
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The bar chart provides an easy to read display of the schedule, however, it does

not show dependency relationships between activities. The Seabees use three bar

charts each showing a different level of detail. The Level m is a very detailed bar

chart displaying all of the construction activities for each day of construction, see

Appendix D. The project supervisor will use the level mII schedule on site to monitor

construction progress. The Level H schedule is less detailed, only breaking the project

down by master activities on a monthly time scale, see Appendix E. The Company

Commander and others use this schedule to track construction progress off site. The

Level I is used as master schedule of all projects for the battalion's mainbody, separate

Level I's are generated for each of the detail sites, see Appendix F. The S-3 uses the

Level I schedules to track all of the battalion's projects. A smart Company

Commander will also use a Level I schedule to track the company's projects.

2.6.3 Software Anolications

There are several software applications available to assist in scheduling.

Currently the Seabees use Micro Trak software which will calculate the CPM and

generate bar charts. The level m schedule in Appendix D is an example of Micro

Trak output There are more sophisticated software applications such as Primavera,

13
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5however, Micro Trak is easier to use, less expensive, and most importantly it fits

needs of the Seabees.

J 2.6.4 Activity Float

Once the CPM is calculated the amount of total and free float will be known.

It is important to recognize what float is and how it can be used or misused. Float

can be used to absorb delays caused by weather, material, or re-work. However, care

must be taken to track the amount of float used. Once all of an activity's float is

consumed the activity becomes critical. In addition, the type of float used will

determine if other activities will be impacted. There are three types of float: total

float, free float, and interfering float [4].

The total float is the amount of time an activity can be delayed with out

delaying project completion. To calculate total float simply subtract the sum of the

activity's early start and duration from its late finish. It is important to note that

several activities may share the same total float. Using up total float on one activity

may also reduce total the float of another activity. This is important as a noncritical

activity may become critical due to a delay in an activity it shares float with.

Free float is the amount of time an activity may be delayed without effecting

other activities. The amount of free float of an activity is calculated by subtracting the

14
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the activity's late finish from the early start of the activity with the lowest early start

directly folowing it on the logic path. From figure 2-1, the Me float for activity C

was calculated by subtracting the early start of activity E (day 8) from the late finish

of activity C (day 11). Activities E, F, and H directly follow C on the logic path,

however, activity E's early start was chosen because it is the soonest early start of the

three activities. As can be seen in Figure 2-1, activity F also has an early start on day

8 and could have been used to calculate the free float for activity C. Interfering

float is the difference between the total float and free float of an activity.

Iin I F, I I&

ES E ..Y STARl
8F IR.Y RNS
LS LATESTA~r
LF LATE RH
"IF TOTAL R.OT

---- n1QL PATm

FiSure 2-1. CPM displaying total and free float.
So•ce: Dr. Z. Herbman, Constnaction Planning and Scheduling, University of
Fkoxida

All too ofte the crew leader does not understand the differences in float types

and believ noncritical activities may be delayed without affecting other activities.

11I
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If this happens multiply critical paths may develop and the crew leader may

unknowingly delay a critical activity and thus delay project completion.

3 2&6.5 Line of Balance Scheduling Technique

I
Line of Balance Scheduling or Linear Project Scheduling is currently not used

I by the Seabees. However, I believe it could be very useful in scheduling horizontal

Sconstruction projects and therefore should be implemented. The line of balance

schedule is a combination of CPM and bar chart. It shows both the activity

I dependencies and the time scale. See Appendix G for an example of line of balance

scheduling. As can be seen from Appendix G, the Y-axis is a distance measure and

the X-axis is the time scale.

The advantage to using this type of scheduling for horizontal projects is that it

is easier to monitor construction progress. The rate of construction for each activity isT

estimated in distance per time unit (e.g., .5 miles/day or 2.5 miles/week). The Y-axis,

distance, is divided into sections (e.g., 1 section = 1 mile). Within a section, an

activity must be completed before the next activity may begin. Horizontal lines show

delays, intentional or otherwise and vertical lines show skipped sections.

i
I
I

16

:1 iH• • •IH



5 2.6.6 Resource Leveling

I
The goal of resource leveling is to maximize the labor and equipment resources

5 of the battalion, It is unlikely any project will require the same number of personnel

or same type and quantity of equipment on site throughout construction. By leveling

resources you can more efficiently use what you have. In some cases you will be able

I• to lower the project duration without increasing crew size or maintain the original

schedule with a smaller crew. The crew leader will level the available resources as

part of the planning effort.

This will be done by shifting the start and finish dates of noncritical activities.
k

To level resources, noncritical activities may be started between their early and late

start dates and completed between their early and late finish dates. Durations may be

extended or shortened as required to level crew size or equipment requirements.

Some noncritical activities may be completed with a smaller crew but at a longer

duration. The increase in activity duration should not exceed the available float.

I
As mentioned earlier, the crew leader must take care not to inadvertently use

up total float. The effect of delaying an activity on the rest of the project must be

I considered. Equipment use should also be leveled to avoid excessive transport of

equipment to and from job sites. Resource leveling can be very complicated and

I
t |17
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I require a great amount of time to do correctly. The amount of effort placed on

resource leveling should not exceed the benefit to be gained [4].

I
I
I
I
I

i

I
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CHAPTER I1

PROJECT EXECUTION

!
f 3.1 Starting Point

By the time the battalion arrives at the deployment site each project should

already be planned and scheduled to be constructed during the seven month

deployment. After turnover with the outgoing battalion the starting point or the

amount of work in place for each project will be established. The Operations Officer

will issue the battalion's Deployment Execution Plan containing the level I schedule

for the mainbody and detail sites along with the level H schedules from each company.

The Level I, and H schedules will have the starting and completion dates for each

project. The crew leader should be ready to begin construction at the planned time. A

good start will put you ahead of the game. Delays in starting projects, for what ever

reason, seem to snowball. The goal for the project manager at the start of a

deployment is to hit the ground running.

3.2 Moanitorina Tools

The Company Commander has several tools to aid in construction management.

The level I and 1H schedules are excellent tools for tracking progress and the key to

19
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( their successful use is simply to use them. Much effort is put into developing the

schedules during the homeport period but all too often the schedules end up in a closet

and are not used. The crew leader will use the detailed level mI schedule to control

5 the project on site. Again the key is to ensure the schedule is being used. If the

i original schedule proves to be inaccurate then a new schedule must be developed.

Construction projects are usually too complex to be effectively managed by the seat of

your pants.

I
In addition to using the level HI schedule the project supervisor will develop a

I two week projection or two week schedule, see Appendix H. This schedule should be

based on the level El and list all construction activities to be worked along with the

labor by trade, tools, material, and equipment required for the next two weeks. The

two week projection is one of the most helpful tools as it forces the project supervisor

to look at least two weeks ahead. The Operations Officer will normally require the

Company Commander to submit a new two week projection each week. The company

projects chief should review the two week projections and assist the project supervisor

j as needed to avoid conflicts such as double counting personnel (e.g. scheduling the

same personal on separate projects at the same time).

I
'I
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The importance of goal setting can not be over stated. As indicated in Chapter

I II, goal setting is a key element in strategic planning. Goals should be established for

r all phases of the project. Daily goals need to be established at the start of each work

day, posted on the job site, and all members of the crew briefed on the goals. These

goals should directly relate to the level mI schedule. The two week projection serves

as a listing of goals to be accomplished over the next two weeks. For the goals to

serve their purpose they must be challenging and at the very least keep the project on

schedule.

While on a deployment I inspected a project which had fallen behind

schedule to find out what had gone wrong and what could be done to fix it. The

activity causing the delay was block laying. When asked, the project supervisor told

me his daily goal for block laying was to place 100 concrete block units (CMU). The

masonry crew consisted of four masons with tenders. When questioned on the

capability of each mason, the project supervisor stated each man could lay fifty blocks

a day. That would have been a crew total of 200 blocks each day.

The project supervisor justified the low daily goal because he wanted to ensure

f the goal would be met. He was correct, each day the crew met the daily goal,

however they did little more despite the fact they had the capability to place twice as

• -21



many blocks. They only laid the number of blocks the project supervisor asked for.

On further investigation it was learned that block laying was a critical activity and to

stay on schedule an average of 200 CMU per day was required (probably the reason

four masons were scheduled). For every two days of block laying at 100 block per

day, the project fell one day behind schedule.

The requirement for the daily goals to meet the project schedule is common

sense but I have seen this problem repeated on several projects. Another problem is

when the goals are vague, it's hard to tell whether or not they are reached. Goals need

to be specific and well defined to be effective. Every member of the crew should

know the daily goal for the project and what they need to do to ensure the goal is met.

3.4 Monitoring Construction

Company Commanders need to closely monitor construction to ensure

professional execution of the projects. The Company Commander needs to ensure all

members of the organization are pt.rorming professionally. The project supervisor

should update the project status on the level 11I schedule prior to the end of each work

day. The project supervisor should report the status to the projects chief at the end cf

each day. If the project supervisor determines the daily goals were not met and the

project will be slightly behind schedule at the end of the day, the crew should work

22
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j late to met the goal. The goal is to maintain the schedule. A lot of effort went into

developing the project schedules therefore they should be followed.

The Company Commander should get an update to the level II schedule from

the projects chief at the end of each week. It is ultimately the Company Commanders

responsibility to keep the projects on track. If a project starts to fall behind schedule

the Company Commander must determine the cause and take the appropriate

corrective action. The battalion is required to report to the brigade any project which

falls behind the schedule established by the Deployment Execution Plan. The battalion

must advise the brigade on the corrective action to bring the project back on schedule

and any impact to other projects. Table 3-1 list the allowable percent deviation from

the scheduled work in place [5].

TOTAL PROJECT ALLOWABLE % DEVIATION

MAN DAY RANGE ACTUAL Vs. SCHEDULED WIP

0 -1000 MD 10%

1000 - 2000 MD 5%

2000 MD AND ABOVE 2.5%

Table 3-1. Allowable deviation in WIP from the Deployment Execution Plan.

I I 23
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Weather is not normally considered a valid reason for project delays. The

actual weather would have to have had more of an impact that expected. For example,

if you are planning a project in Roosevelt Roads, Puerto Rico to be constructed during

the month of July, the P-405 estimating handbook lists an average of twenty-one days

of rain. The project schedule should reflect the impact, if any, on the project. If you

expect to be excavating or forming for a concrete foundation slab you should expect

delays due to the weather. However, if your schedule calls for interior work during

July, the weather should not be a factor. For the weather to be an acceptable cause for

delay it would have to rain in excess of the estimated amount. The Company

Commander needs to keep this in mind as weather is a sometimes used as an excuse

for delays.

Other possible problems that might cause delays include material problems,

unforeseen site conditions, design changes, overestimating crew skill, and changes to

the project design. The project supervisor should do as much as possible to avoid

these problems but keep in mind some things are out of his control.

Getting ahead of schedule, though not a problem still requires action of the

project manager. The Company Commander needs to work with the project chief and

project supervisor to determine why the project is ahead of schedule. The crew could

be more productive than planned or the weather may not have been as much a factor

as expected. For whatever reason if the project gets too far ahead of schedule, in

I
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excess of two weeks" the schedule should be revised to reflect a shorter project

duration. This is necessary to keep the crew challenged and may also allow the

battalion to take on more work.

3.5 Uodating the Schedule

3.5.1 Level m Uodate

As mentioned above, project schedules need to be updated to reflect the actual

amount of construction completed to date. The project supe, visor should indicate the

actual completion of each activity on the level II and MI schedules. A quick and dirty

method is to hang a string line at the top of the schedule on the current date. All

construction activities to the left of the string line should be completed. It is best to

post the updated schedules where the entire crew will be able to view them.

The crew needs to be kept informed of project status. It helps them work if

they can relate what they are doing to the schedule, giving them a view of the big

picture. In addition, it allows them to see their personal role in the company's

constrution mission. The crew members are your best asset, you can't build anything

t without them therefore you should treat them as part of the team. Posting an updated

schedule where the crew will see it serves as a score board of their performance.

Anyone who has every played team sports will agree that you tend to play harder

2
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I when you're behind. The converse is also true, thus the need to revise the schedule if

you get too far ahead.

1 I 3.5.2 Level II Uodate

I
The Company Commander needs to stay abreast of construction progress. A

I very good tool for this is updating the project level II schedules. By keeping track of

the work in place of each master activity along with the man day effort actually

expended the Company Commander can judge crew performance, see Appendix I.

Each week the project chief should submit to the Company Commander an updated

level H schedule for each project. The Company Commander should review the

updated level U's and compare actual versus planned WIP for each master activity

along with planned and actual man day expenditures. Significant differences from the

schedule need to be examined to determine the cause.

3.6 Situation Reports

Once each month the battalion is required to forward a situation report

(SITREP) to the brigade. The situation report is required by the third workday of the

month and reports the status of all construction projects assigned to the battalion as of

j the end of the previous month. Each Company Commander will submit monthly

SITREP input to the operations officer. The operations officer will use the company

I
Ii 26

I



I

I input to generate the battalion SITREP. If the Company Commander has been

monitoring his/her projects as recommended by Section 3.5 above, the company's input

will be easy to generate. The project chief will normally draft the SITREP input for

I the Company Commanderes review. Appendix J contains a sample format for SITREP

i input.

1 3.7 Oualitv Control

I
The goal of the quality control program is to provide the customer with a

* I product matching the requirements of the plans and specifications. Quality

T construction is second in priority only to safety. Production is a lower priority and

therefore projects should not sacrifice quality for work in place. The project

i supervisor will develop a quality control plan as part of the planning effort. Items

I which require quality control inspection will be listed on the construction activity

summary sheets (CASS) for each project.

The operations department will assign quality control (QC) inspectors to ensure

the battalion provides professional construction. The QC inspectors will file a daily

report of construction which the project supervisor will sign. The QC report will be

I routed to the Operations Officer via the appropriate Company Commander. Regardless

I of the quality control inspections the Company Commander is still ultimately

responsible for professional construction quality.

I

I
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SIn addition to the QC inspectors the local Resident Officer in Charge of

Construction (ROICC) will assign construction inspectors to further ensure

construction complies with the plans and specifications. The ROICC inspectors will

3 treat the battalion the same as they would a civilian construction contractor.

3,8 Schedule CompressionI
I For private contractors, schedule compression involves expediting critical

activities in order to shorten the overall project duration. Additional resources such as

labor and equipment are usually needed to shorten an activity's duration. The

professional project manager will determine the cost associated to compress each

critical activity. The cost is usually based on the effort to reduce duration by one day.

The benefits of compression are incentives to be received by the contractor for

completing the project in a shorter duration or avoiding disincentives (e.g., liquidated

damages) by bringing the project back on schedule.

The project manager will optimize the cost of compressing activities with the

expected benefits. By definition, compressing a critical activity will shorten its

duration. In doing so a new critical path may be formed as the compressed activity

I becomes noncritical. Once the compressed activity is noncritical there is no advantage

I to compress it further, it will not decrease the overall project time. Software such as

QSB+ , is available to assist in compression calculations. Once the cost per day to

I
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I compress each critical activity is determined, QSB+ will select the best activity to

compress to optimize benefits and minimize cost.

I The above procedure will assist a contractor or civilian project manager in

u compressing a schedule but it doesn't help a Seabee. Even though there will not be a

monetary incentive to compress the schedule for military construction projects,

I compression is sometimes required because of operational commitments or to get a

I project back on schedule. Labor costs are not a factor for Seabee projects, therefore

the Company Commander will need to be creative in determining the best critical

I activities to compress. The available resources need to be considered to find ways to

I compress activities. Personnel may be borrowed from noncritical activities or even

from other projects. If this is done you will need to keep track of the impact, (i.e.

don't put another project behind schedule unless priorities dictate).

I
1 3.9 Forty-Five Day Review

j Approximately forty-five days into a deployment the battalion will have an

opportunity to revise its construction goals. This allows the battalion to reflect actual

site conditions encountered once on deployment and adjust for impacts such as

I unexpected turnover projects from the previous battalion, current material status,

I revised customer priorities, and design changes. Each project manager will revise the

project schedules to reflect the actual on site conditions. As the Company Commander

29I



and project manager you need to use this chance to accurately adjust your level U and

m schedules. The objective of updating the schedules is to keep the plan realistic and

challenging.

Once the project schedules are revised the battalion will forward a revised

Deployment Execution Plan to the brigade. The revised plan is considered to be a

contractual agreement between the battalion and the brigade. The brigade will use the

battalion's revised construction goals to plan future projects and tasking for other

battalions.

3.10 Project Comoletion and Turnover

Once a project is completed the ROICC and a customer representative will

preform a beneficial occupancy inspection. The facility will be turned over to the

customer when all punch list items have been corrected. The date of turnover to the

customer is termed the beneficial occupancy date (BOD). A sample BOD inspection

checklist is contained in Appendix K.

If the project is not completed by the end of your battalion's deployment it will

be turned over to the next battalion. When this occurs the project mangers from the

respective battalions will inspect the project and agree to a work in place percentage

based on the man days of effort remaining to complete the project. The outgoing

30



project manager needs to identify a clean break point or activity to stop work in order

to prepare for turnover and provide the incoming battalion with a clean starting point.

As with anything else of this nature you should turn the project over as you would like

it turned over to you. If you have professionally managed construction throughout the

deployment this will not be a problem and the customer shouldn't notice the change in

battalions.
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CHAPTER IV

i MATERIAL MANAGEMENT

I
4.1 Identifying Material Requirements

The project supervisor will review the plans and specifications to develop the

estimate and identify all material required for the project. A material take off will be

generated listing all of the material needed for the project. The homeport regiment

will prepare a bill of materials (BM) listing the required material from their estimate.

The regiment will forward the BM to the battalion along with the plans and

specifications. The project supervisor will check the MTO against the BM for

accuracy.

Bouncing the MTO against the BM is more than just a check of the estimate,

the BM is also a list of materials that have been ordered for the project. If the MTO

identifies additional material items or changes in quantities from the BM, you must

take the appropriate action.

-1 4.2 Tackin Material Status

I
The Company Commander is responsible to track the material status for all

I
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I
Sassigned projects. To assist in this, the battalion will assign a Material Liaison Officer

(MLO). The MLO will receive all construction materials, segregate and store material

by project, issue when needed, and coordinate tracking material for the mainbody.

The brigade will issue material status reports to provide information on the material

required for each project. The reports are titled Project Control Report (PCR) by the

Third Naval Construction Brigade and Project Status Report (PSR) by the Second

Naval Construction Brigade. The two reports are very similar, the type of report you

receive depends on the location of your deployment site.

In addition to listir 6 the required material, the project supervisor will identify

any long lead time items. Long lead items need to be tracked during procurement to

assist in planning and help prevent project delays. The PCR and PSR are of particular

use for tracking long lead time material items.

Once the materials are received by the battalion the project supervisor will

coordinate with the MLO to draw the materials for the project. It is up to the project

supervisor to manage the material and request it from MLO when needed. The two

week projections discussed in Chapter Three are very good tools for material

management. Each week as the project supervisor generates the two week projection,

he will examine the material requirements for the next two weeks and should also

follow up on any outstanding long lead items.

33
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CHAPTER V

CONCLUSION

I
To provide the best possible support to comrbat units it is important to practice

professional construction management in the Naval Construction Force. Many of the

I construction management techniques used in the private sector apply to military

projects. An officer assigned to a Naval Construction Battalion will need to quickly

learn the basic concepts of construction management.!
f Construction projects can be broken down into two general phases, planning

and execution. Professional management of these areas is essential for efficient

I construction. It is not enough to go with the flow, the project manager needs to drive

I the project. Company Commanders must take ownership of their projects to ensure

they are providing the best construction support possible to the customer.

Project planning is the first step taken in any construction project. It must be

performed well to avoid problems once construction has started. The Seabees

currently use modem scheduling methods and computer applications in planning

I projects. Once a construction plan has been developed it should be used. Adjust the

I plan only if you get too far ahead or behind schedule. The goal is to meet you project

tasking, (e.g., the work in place the brigade has assigned).

I
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I Goal setting is a key ingredient in project management. Challenging goals

must be established to keep the crew focused on an objective. The intermediate goals

such as those listed on the two week schedules serve as a short range target, a finish

line the crew can see. Reaching the intermediate goals will be motivating to the crew.

To help the crew stay on track they need to be kept informed of their progress

throughout construction.
r
I,

Breaking the two week goals into daily goals allows the project supervisor a

method to monitor project status at all times. The project supervisor should know at

the end of each work day if the project is ahead, behind, or on schedule. Losing track

even for only a few days may lead to delaying completion. The project manager

should know what goals the project supervisor has established and ensure they are

challenging and relate to the project schedule.

The Seabees are a fantastic group of constructors. What they lack in

experience they make up in enthusiasm and hard work. They truly earned the "Can

Do!" reputation during World War U. However, like any one else, they must be

continually challenged and properly directed to be productive. Professional

construction management is essential to allow the Seabees to perform at their potential.
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I CONSTRUCTION ACTIVITY SUMMARY SHEET
PROJECT L.' /)~lAVAU& / R 1)1Dl4/

j B.M. CODE: 9 - 9 PREPARED BY: CHECKED BY"
START SCHEDULED:d--,-A'A2X FINISH SCHEDULE: _Z2 ,7•y

-- ACnAL:_ ACTUAL:

ACT. NO._ ___/_ _ GROUP CODE

I! ACT. TITLE: A ',C/.. •euR

DESCRIPTION OF WORK METHOD: 4 ,FdOC ,4.L lzAL 7 "7 7o"7 ,

DURATION: USTWATED & MANDAYS: ESTIMATED
ACTUAL ACTUAL

Prducon Efficency F-r: , .- RESULTING DELAY FACTOR:
LABOR RESOURCES:

NO. DESCRIPTION QTY- NO. DESCRIPTION QTY.

EQUIPMENT RESOURCES:
NO. DESCRIPTION QTY. NO. DESCRIPTION QTY.

MATERIAL RESOURCES:
NO. DESCRIPTON QTY. NO. DESCRIPTION QTY.

- -
ASSUMPTIONS -4T 7ZN' Pae on ruio PA;1- I S_

Source: U.S. Navy, Seabee Construction-management IT. student,
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"APPENDIX C

PROJECT PLANNING STEPS [31

SI. Prelimina

1 . Obtain and review plans and specifications.

tI 2. Write scope paragraph.

1[ 3. Develop master activities.

Note: Between 10- 15 activities keyed to major contruction phases or
like activities with no activity representing more than
10% of the project.

4. Place master activities into logical construction sequence (logic network).

5. Rough man days per master activity (crew size x activity duration).

6. Select construction methods.

7. Identify long lead time materials.

8. Site visit (if practical).

1. Break master activities into level III (construction) activities.

2. Develop construction activity subnets

3. Identify any training deficiencies.

1 4. Quantity estimate for detailed activities.

"5. Complete Construction Activity Summary Sheet (CASS) for each activity.
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I

6. Compare activity materials listed on MTO with BM.

7. Make/request shop drawings, coordinate with the Operations Department.

8. Revise planning based on site visit.

9. Develop safety and QC plans identifying major items for each activity.

10. Monitor message traffic (on site battalion's SITREPs) and correspondence.

11. Assign activity numbers.

12. Calculate the critical path.

13. Assign dates to schedule using the battalion's deployment calendar.

14. Level resources and reschedule.

15. Identify other information as necessary such as constraints on start finish
times (e.g., utility connections, material delivery, etc.).

16. Supply required delivery dates for materials to the regiment.

17. Develop Level I schedule.

18. Develop milestones and load project into Micro-Trak.
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LEVEL III SCHEDULE
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, -- 2 =,T-6,:..... 3 7 111 -a

TiMe by rafty --im
Acdvity May Jun

Num. 1 212 23 26 27 29 29 30 O 01 MM 04 05 06 09 09 10 11

1005 Move-in . . . . . . . . . . .

3020 Prefab Pou Fountd/Sla : > .... ................ . .. .. . .

3010 Prbfa RST Found/Slab : - .•. >
1010 Car &Grab : >== . . . . . . .

1020 Subgrade Fill & Compa . . . . . .....

4000 Prefab Lintels : . . .7•.. -- . . .

1030 Layout Building • >->->>>--->>>
1040 Excavate Firs/Utilities . . . . . . >> . . . ..

4005 Place jLintels . . . . .. >---> ...............................
2040 Level/Compact U/S Exc . . . . . . . >7--> . . . .

4030 Prefab forms Beam/Can : . . . . . . . > -...............----------------------------
3030 Set Forms Found/Slab . . . . . . . . > --> .

2060 Install Waste Lines . . . . . . . ..... . >>
2050 Water Main . . . . . . . . . .. > ------- >..>
4010 Prefab RST Beam/Cano . . . . . . . . . . . . > -------.
2080 Backfill/Comp U/S Util . . . . . . . . . . >===>
3040 Set RST Found/Slab : . . . . . . . . . . . . >
2070 Install Inslab Electrical . . . . . . . .. .

2090 Floor Drains/Cleanouts : . . . . . .. . . . . . . . . . .

3050 Place Conct Found/Slab . . . . . . . . .. . .

4020 Erect CMU Walls . . . . . .. . .

4040 Set Forms Beam/Canop . . . . . . . . .

4050 Set RST Beam/Canopy : . . . . . ... . . . .

Average Daily Resource
Builder 6 3 3 3 2 2 4 2 3 7 7 7 3 3 3 3 3
Construction Electrici 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Equipment Operator 1 2 2 2 2 2 0 2 1 0 0 0 0 0 0 0 2
Steelworker 0 2 2 2 2 0 0 0 0 0 0 0 0 0 0 2 2
Utilitiesman 0 0 0 0 0 0 0 0 1 0 0 0 4 4 4 2 0

Total Resource 7 7 7 7 6 4 A 4 5 7 7 7 7 7 7 7 7



Jun Jul
08 09 10 It 12 13 15 16 17 18 19 20 22 23 24 25 26 27 29 30 01 02 06 07 08
. . . . a a . . . . a . . a . . . . . . . . .a

. . . . . .. . . . . . . . . . . .

* a a a a a . a a a ea a a a •

.= .. . ... . . .... . . . . . . . .
> -. . . .. . . . . . . . . . . . . . . . . .

........... . . . . . . > .. . .. -..> . .. . . . . . . . . .

> . .. . . . . .. . . . . .. > . . . . . -. .

------ * * --- * --- * I I I 0* .. * I I ! I 0 2 I .1 I

> . .. . . .o. .c.e. . . S. .Navy,

. . . . . . . . . . . .a . . . . .a

* ~ ~~ ~ . . . . . . . . . . . . . . . .

*~~~~~~~~~~ a aaaaaaaa

3 3 3 3 3 3 3 6 6 a 6 6 6 6 6 6 6 a 3 0 0 0 6 a

0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 a

0 0 0 2 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 2 1 . 1 2 a

0 0 2 2 4 2 0 0 0 0 0 0 0 0 0 0 0a

4 4 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 a

7---- 7 7 7 7 7 7 6 6 6 6 6 6 6 7 7 7 7 5 4 5a

Sore U. S. N a a a aa avy a a at



Jul
17 18 19 20 22 23 24 25 26 27 29 30 01 02 06 07 08 09 10 II 13 14 15 16

. . . . . . . . . . . . . . . . . . . . .

* a * *. . . . . . . . . . .

. . . . . . . . . . . .* . . . . . . . . .

. . .* . . . .* . . . . . . . . . . .

.. . . . . . . .. . . . . . . . . .. . .

. . . . . .. . .

.. . . . . . . . . .

.. .. . . . . . . . . . .a

. . . . . . . . .

0 0 000 1 1 1 1 02 1 .12 2 331 10 00 0

00 00 00 00 00 0 22 0 0 0 000 1 10 0

source: u. S. Navy, Operat-ions Officer's Handbook
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LEVEL II SCHEDULE
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APPENDIX F

i LEVEL I SCHEDULE

I
I
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,,I N. 3 IZ "ANRmS

I4NtiER: SITE: DIEGO GARCIA LEVEL I MANAGEMENT CIART

NO. ACTIVITY MIDS WT. T/O MAY JUN JUL AUG SEP OCT NOV T/O %

114 38 70 70 75 60
068-802 REC SERV FACILITY 1572 39%

0. 38 53 66 73 4745
061-808 CONSTRUCT MWR MA)6 322 8%

07. 12% 28? 49% 71% 86% 100%

0 32 70 69 66 26 63 54 53 59 89 46 58 .066-844 E'NER PWR FUEL. FARMN • •22 ==== = --=-==•=-•-====----DG-8461 WRFELFRM 85 027. 0%4% 12% 207. 277. 307. 37% 43% 49% 56% 66% 72% 78%3
302 61 73 61 470

D69-aOl MSC FACILITY 546 14%
55% 66% 80% 91% 100%

- .- " --- 0 ---- ------ ' - - .0
0 35 35 30

062-501 OIC DISCRETIONARY 100 3 0% 35% 70100%
x . ..-- +- ! --0----! +- -- ii 500 25 21

1162-30•4 CAMP MAINTEW4C 50 I% 0 0.I0

123 31 35 40 40 31.
062-819 WATER TAW PADS 300 8% ==== _ " •51% 6N 76% 89% 100%

30 30 .00

D62-XXX SftSPS 220 6%2
24% 48% 72% 100%

0% S

.10

0%

07.00%

PERIOD 539 0 129 145 227 215 174 150 93 119 167 169 190 121 118 0
PLANIED 3985 CUL 539 0 129 274 501 716 890 1040 1133 1252 1419 18 1778 1899 2017 2017

X T/O 0% 3% 7% 13% 18% 22% 26% 28% 31% 36% 40% 45% 48% 51% 51%

MONTILY TOTALS 539 129 372 389 243 286 359 239
TIO MAY JUN JUL AUG SEP OCT NOV DEC

RESOURCES NO. IMS NO. MDS NO. MDS NO. MDS NO. IDS NO. MDS NO. IDS

BU 4 50 8 167 7 157 5 103 5 110 7 154 6 109
Sw 2 21 3 70 3 58 2 44 3 63 3 62 2 38
UT 1 12 2 33 2 46 1 15 2 42 2 52 2 30
CE 2 28 2 51 3 76 2 32 1 20 2 41 2 35
ED 1 18 2 51 2 52 2 49 2 51 2 50 1 27

CREWSIZE 10 17 17 12 13 16 13_________________129 372 389 243 286 359 239

TINSWEEPING ACTUAL MDS 29 73 70 57 113 94 86 121 171 82 129
xNIP 0% 3% 4% 7% 22% 24% 29% 33% 36% 40% 42% 45 0% 0%
TOTAL NDS 0 29 102 172 229 342 436 522 643 814 896 1025 1025 1025
%XDS 0% 1% 3% 4% 6% 9%. i1% 13% 16% 20% 22% 26% 26% 26%

W OR DAYS 15 24 25 23 23 24 21

TOTAL WORK DAYS 155

S

m Source: LT Jackson, OIC, NM• 133 Detail Diego Garcia
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10 _

SB 9

A? 7
T 6_

:i II - -I ,-' .-- ".-.., --- .- • - - --- | -I - [------:1

0 4 _l I . I I I I I -l I L 1 .--

N 3 77-
2 77_

1 2 3 4 5 6 7 8 91011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 21

ACTIVITY K , RATE (DAYS /STATION) DURATION IDAYS:

MOVE IN - 2
1 CLEAR&GRUB 3 30
2 CUT&FLL 3 30
3 GRADE 2 20
4 COMPACT 2 20
5 PRIME COAT - 4 40
6 PAVE 1 10

STATION m I MLE

Source: Dr. Z. Herbm. ConuctIon Panning andl SdhN . Universi of Flod.



TIME (D Y)=W T m t = T l + 2 w - K3-W +-4 + K w
- -- - - -1 - ! - •• 1!

--- --- -J i- • J I

4252827 28 293031 32 3334 3536 3738 39 4041 4243 4445 44748 49 50 5152 5354 55 5857 51
"riME (DAYS)

Total Time Tt ,,To + K1 +K2M + Twl -K3M+Tw2 + K4 + K5 + Tw3 +

- 2 + 3 +3(10) +2-2(10) +4+2 + 4 +27 +1(10)
- 64 DAYS

Tt w TOTAL PROJECT TIME
To m ORGANIZATION TIME (MOVE IN)
M - NUMBER OF SECTIONS

Twl w DELAY TIME BETWEEN ACTIVmES 3 AND 4
Tw2 DELAY TIME BETWEEN ACTIVITIES 5 AND 8 CAUSED

BY THE SLOW RATE OF CONSTRUCTION OF ACTIVITY 5

t



=Mop--7--

,,:: mlf

9 40 41 42 43 Z45 48 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

- 6 (rime Tt , To + KI+K2M + Tw1 - K3M+Tw2 + K4 + K5 + Tw3 + K6M
- 2 + 3 +3(10) +2 - 2 (10) +4+2 + 4 +27 +1(10)

M - 64 DAYS

"Tt - TOTAL PROJECT TIME
To - ORGANIZATION TIME (MOVE IN)
M - NUMUER OF SECTIONS

Twl - DELAY TIME BETWEEN ACTIITIES 3 AND 4
Tw2 - DELAY TIME BETWEEN ACTIVITIES 5 AND 6 CAUSED

BY THE SLOW RATE OF CONSTRUCTION OF ACTIVITY 5
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TWO WEEK PROJECTION
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I UPDATED LEVEL II SCHEDULE
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PROJECT: ENERS W9liF1 FARM NCB-133 "VANM3ROOS*

W,'.ER: D66-844 SITE: DIEGO GARCIA LEVEL 11 MNAOGENET CHART

NO. ACTIVITY MDS WT. T/O JUN JUL AUG SEP OCT NOV DEC TIO X----- ---------- + ...- -------- ... +..!-- -- +-- !--+ --- !.. ---- - - ------ ! '

10 27 17 16 16 16 13 12

100)) S ITE WORK 162 19% ---- = - -...........
6% 23% 3M 43% 537 63% 7!% 78%

! -------- -- . C00
8 7 17 17 2 2

2000 UNDER SLB4 UTIL 53 6% -- 2= 0% 2 10
152r 607. 92z 96 100M%9

20 31 7Z
Z000 F0UNDATION/SLAB !16 13 -

-- - -- - --- -- 17%+ 44%1-721. !100%! 8S... . ... . '--- -- -'. .+ ------ -- + ----~ -~ I-- -+ - - I--+ - !--- - I- - • ! - - - - !--•

2 12 11 11 26 26
41)00 WALLS & COLUIJIS 88 10.-

2 167. 28% 41% 70% 10014

37 54 535 !18
5000 ROOF 181 21% 3..0 .0.2. 927-

____________._________ ... +'- .- + . . -+-..4.-- ...-- - !..4...... 4 ......'. .-.4..-- ..-- ...- - t... .60
30 2%81 8 2n 926

6000 INTERIOR FINISH 189 22% 
27, .

.~~~~ 2___2__ ... . ,_50,_ , .-- ----- . ... !" 6 ! ! . ... 0
7000 EXIER IOR FINISH 71 4%y

6000 ATS SITE 15 27. it

_____•__ l----!,----+---!---+t-- l-- ./" •I'P -+--------- -I .0

PERIOD 0 32 70 69 66 26 63 345335 94 8 00OP.-ED 8751 0 32P102A17123E26332638O43492591627 685655

% 0% 4% 12% 7.0% 27% 30% 377. 43% 49% 56% 66% 72% 78% 78% 78%

WiATHLY TOTALS 0 102 135 89 107 148 104 01
T/O JUN JUL AUG SEP OCT NOV DEC T/O

RESOURCES NO. NDS NO.MSNO. DSNO. MS'O. MDS NO. IMDS NO. IDS

46 4 90 3 54 3 65 4 84 4 69ERR
Sw1 20 1 23 ' 18 1 21 1 22 1 18 RR
UT 0 0 0 0 0 0 0 0 0 0 0 0R
CE 0 0 0 0 0 0 0 0 1 21 0 0ERm
E1 20 1 22 1 17 1 21 1 21 17 ERR

CREWSIZE 6 6 5 5 7 6 ERR
102 135 89 107 148 104 0.________, .__---_--._-_-_- .... I , -----. I .--- --4 ---.--. I

TIMXEEPIN6 ACTUAL IPDS 25 34•27 7 0 0 0 50 70 71 52
7 WIP 0% 37 7% 10% 10% 10% 10% 10% 14% 1 30% 41% 46% 0% 07

TOTA MOS 0 259 86 9 393 93 93143 P912461 3 384 384 384
% oTMs 0% %5 o I t 11% 117.171% 16% 2%%3938744% 447.44%

WORK DAYS 19 25 23 23 24 21

TOTAL WORK DAYS: 134

Source: LT Jackson, OIC, ZONE 133 Detail Diego Garcia

i.
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I APPENDIX J

i SITUATION REPORT FEEDER

I
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S~SITREP FEEDER

Project Number_I Project Title
PeriodCoed
% Complete Scheduled
Dae a b axb

Master Project% Mandays Mandays
Master Activity Original Weight Activity Comple eRemaininl Expended

# Description MD Est Percent % CoMp
(WIP)

TOTALS

Cowments:

Source: U. Navy. Seabee Construction M•aaement II. Student

I

I]



I APPENDIX K

i BOD CHECKLIST

I
I
I
I

I
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PRE-BOD INSPECTION REQUEST

lPriect No: Crewleader: Date:
This inspection is conducted prior to the final acceptance (BOD) inspection. This 'Pre-BOD'
inspection is conducted jointly with battalion and ROICC rpeetiesand is intended to
identify =n corrective steps necessary priar to customer occupancy.

I Ruemd Date. Mme: IRequested by: (naurmeae)
The following checkl= s1 be completed bytecaewleader adforwanledtoCtw
dys -n o the requested date of the ise t hen M ciewleader should use wM in

checklist ý guide but the Pre-BOO inpcto wil not be limited to twwheeiems.____
SrTEWORK ___________

Final Grading (Grassing)_ _ _ _

Dispoal offllThsh_ _ _ _

51cawaucs_________I ~ ~~Curbs a Paving _____

I ________________

xuna Us ruxns n on

Luntsm rs caw _

w o nang seast (Boua msC X ý A A

IL Ca An LA3DU

I eat kiu Alm=_________

ram~.& ON (A In Wml IM ma

I ~Source: U. a. 161W. Seabee Conmtrijction a. nmnn 11, Student



I

HARDWARE crewleader init
Closet Hardware

SBathroom Accessories
Door Hardware
Gate Hardware
Miscellaneous Hardware

DOORS & WINDOWS
Clean__ _ _

Fit
FINISHES

Acoustic Tile
Ceraminc & Quarry Tile

Floor Covering! Painting

Plastering
FURNISHINGS

Fabrication
Installation

GENERAL
Project Package Up to Date
As- Builts Completed
]Site Clean_____

Excess Material Turned-in
KW~AAKC

Crewleader, QC Inspector
I

I
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